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(54) Accumulator 

(57) In an accumulator constituting a refrigerating 
cycle apparatus, a high liquid-level auxiliary pipe (14a) 
and a low liquid-level auxiliary pipe (14b), which act as 
oil recovery pipes, and each of which is provided with a 
plurality of oil recovery holes (10a), are attached to a 
discharge pipe (12) in positions so as to be different ver- 
tically from each other, so that lubricating oil can be 
surely recovered through the oil recovery holes. 
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Description 

I 

The present invention relates to an accumulator 
constituting an air-conditioner or the like using refrigera- 
tion oil having very low or no solubility with a refrigerant 5 
or having solubility with a characteristic mutually sepa- 
rable from a refrigerant in accordance with temperature 
conditions. 

A general refrigerating cycle is constituted by a 
compressor 1, a condenser 2, a decompressor 3, an u 
evaporator 4, and an accumulator 5 which are con- 
nected circularly by piping as shown in Fig. 6 of the 
accompanying drawings. 

For example, in a well-known accumulator 5 dis- 
closed in JP-B-57-1 71 87 and JP-B-62-52230, a suction is 
pipe 11 and a discharge pipe 12 are attached to the 
intermediate portion and bottom portion of a cylindrical 
closed vessel 13 respectively, as shown in Fig. 7. One of 
the openings of the discharge pipe 12 is projected into 
the cylindrical closed vessel 13 and is provided with an 20 
oil recovery hole 10 at a position near a portion where 
the discharge pipe 12 penetrates the cylindrical closed 
vessel 13. 

Because the conventional accumulator is arranged 
thus, a mixture of lubricating oil and refrigerant liquid 25 
collected in the bottom of the cylindrical closed vessel 
13 is sucked into the discharge pipe 12 through the oil 
recovery hole 10, and sent to the compressor 1 . 

In addition, in a general refrigerating cycle system, 
the accumulator is provided before the suction side of 30 
the compressor, and required to perform gas-liquid sep- 
aration of a gas-liquid mixture refrigerant to thereby pre- 
vent the compressor from sucking liquid refrigerant, and 
to return the lubricating oil of the compressor flowing 
together with the refrigerant to the compressor smoothly 35 
without leaving the lubricating oil staying in the accumu- 
lator. 

In the accumulator 5 shown in Fig. 7 which consti- 
tutes such a conventional refrigerating cycle as shown 
in Fig. 6, a liquid mixture of liquid refrigerant and lubri- 40 
eating oil collected in the bottom of the accumulator has 
a tendency that a layer rich in the lubricating oil is col- 
lected in an upper portion while a layer rich in the liquid 
refrigerant is collected in a lower portion, particularly at 
a low temperature, in accordance with the relationship 45 
of specific gravities of the both components. Therefore, 
there has been a fear that only the liquid refrigerant is 
sucked through the oil recovery hole in accordance with 
the vertical position of the liquid level of the liquid mix- 
ture, and the lubricating oil does not return to the com- so 
pressor to thereby cause damage in the compressor 
due to abrasion. 

Description has been made above on the assump- 
tion that the refrigerant and the lubricating oil are dis- 
solved with each other in the accumulator 5. In the case 55 
where the refrigerant is not dissolved in the lubricating 
oil at all, or has very low solubility in the lubricant oil, the 
refrigerant and the lubricating oil are separated perfectly 



in the accumulator 5 so that the lubricating oil is col- 
lected in the upper layer side of the liquid refrigerant 
based on the relationship of specific gravities of the two 
components, and the lubricating oil does not return to 
the compressor so long as the lubricating oil comes to 
the position of the oil recovery hole 10. Accordingly 
there has been a fear that the lubricating oil stays in the 
accumulator and causes damage in the compressor. 

The present invention has been achieved to solve 
the foregoing problems, and it is an object of the present 
invention to provide an accumulator and a refrigerating 
cycle, in which the diameter of an oil recovery hole is 
processed to be large enough to have no problem in 
processing, so that refrigerant gas and lubricating oil 
are sucked into a compressor efficiently without leaving 
the lubricating oil in the accumulator even when the 
lubricating oil and the refrigerant are soluble to each 
other or when the refrigerant is not soluble in the lubri- 
cating oil at all, so that failure in lubrication is prevented 
from occurring. Thus, the reliability of the compressor is 
ensured, and the compressor is prevented from being 
broken. 

In order to attain the above object according to a 
first aspect of the present invention, provided is an 
accumulator comprising: a closed vessel for storing a 
refrigerant which circulates in a refrigerating cycle; a 
suction pipe for introducing the refrigerant into the 
closed vessel; a discharge pipe for discharging the 
refrigerant from the closed vessel; first and second oil 
recovery pipes each of which is held in the closed ves- 
sel and has a plurality of oil recovery holes formed in the 
vertical direction; and a communicating port through 
which the lower portions of the oil recovery pipes com- 
municate with the discharge pipe. 

In the above accumulator according to the first 
aspect of the present invention, preferably, the first and 
second recovery pipes are provided in the vertical direc- 
tion, and provided so as to be different in positions of 
the oil recovery holes from each other. 

Preferably, the above accumulator according to the 
first aspect of the present invention further comprises a 
valve which is provided in one of the first and second oil 
recovery pipes having the oil recovery holes disposed in 
positions lower than those of the other one of the first 
and second oil recovery pipes, so that the control valve 
controls a flow of oil to be returned to a compressor in 
accordance with running conditions of the compressor. 

According to a second aspect of the present inven- 
tion, provided is an accumulator comprising: a closed 
vessel for storing a refrigerant which circulates in a 
refrigerating cycle; a suction pipe for introducing the 
refrigerant into the closed vessel; a discharge pipe for 
discharging the refrigerant from the closed vessel; an oil 
recovery pipe held in the closed vessel and having a 
plurality of oil recovery holes formed in the vertical 
direction; a communicating port through which a lower 
portion of the oil recovery pipe communicates with the 
discharge pipe; and a control valve provided in the oil 
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recovery pipe for controlling a flow of oil to be returned 
to a compressor in accordance with running conditions 
of the compressor. 

In the above accumulator according to the second 
aspect of the present invention, preferably, the control s 
valve performs control in accordance with an outflow of 
oil from the compressor. 

According to a third aspect of the present invention, 
provided is an accumulator comprising: a closed vessel 
, for storing a refrigerant which circulates in a refrigerat- io 
ing cycle; a suction pipe for introducing the refrigerant 
into the closed vessel; an oil reservoir provided at an 
inside lower portion of the closed vessel so as to be 
communicatable at an lower portion of the oil reservoir 
with the closed vessel; an oil recovery pipe held in the is 
oil reservoir for sucking the refrigerant out of the closed 
vessel through a plurality of oil recovery holes formed in 
the vertical direction, and introducing the refrigerant into 
the oil reservoir; a discharge pipe fixed in the closed 
vessel for discharging the refrigerant dispersed in the 20 
closed vessel, and having an oil recovery hole formed 
inside the oil reservoir. 

Preferably, the above accumulator according to the 
third aspect of the present invention further comprises a 
driving means for sucking the refrigerant out of the 25 
closed vessel through the oil recovery pipe and intro- 
ducing the refrigerant to the oil reservoir. 

In the above accumulator according to the third 
aspect of the present invention, preferably, the oil reser- 
voir is provided above the oil recovery hole of the dis- 30 
charge pipe, and has a hole communicating with the 
closed vessel. 

In the above accumulator according to the third 
aspect of the present invention, preferably, the driving 
means is provided outside the closed vessel. 35 

In the above accumulator according to the third 
aspect of the present invention, preferably, the driving 
means is driven by a flow of the refrigerant discharged 
from the suction pipe. 

In the above accumulator according to any of the 40 
first, second and third aspects of the present invention, 
preferably, the discharge pipe is provided with a filter for 
recovering foreign matters. 

The invention will be further described by way of 
example with reference to the accompanying drawings, 45 
in which:- 

Fig. 1 is a diagram of an accumulator showing 
Embodiment 1 . 

Fig. 2 is a diagram of an accumulator showing so 
Embodiment 2. 

Fig. 3 is a diagram of an accumulator showing 
Embodiment 3. 

Fig. 4 is a diagram of an accumulator showing 
Embodiment 4. 55 
Fig. 5 is a diagram of an accumulator showing 
Embodiment 5. 

Fig. 6 is a diagram of a conventional refrigerating 
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cycle. 

Fig. 7 is a sectional view of an accumulator in the 
conventional refrigerating cycle 

Embodiment 1 

The present invention relates to an accumulator 
constituting a refrigerating cycle or a refrigerating/air- 
conditioning circuit. 

An embodiment will be described with reference to 
Fig. 1 . In Fig. 1 , a high liquid-level auxiliary pipe 14a and 
a low liquid-level auxiliary pipe 14b, which act as oil 
recovery pipes, are attached to a discharge pipe 12. 
More specifically, for example, the discharge pipe 12 
has two oil discovery holes 10 formed, as communica- 
tion ports, so as to be different in height from each other, 
and the auxiliary pipes 14a and 14b are connected at 
their lowermost end portions to the oil recovery holes 10 
respectively. Each of the auxiliary pipes 14a and 14b 
has a plurality of oil recovery holes 10a. Although the 
auxiliary pipes 1 4a and 14b are illustrated in Fig. 1 so as 
to be connected at their lowermost portions to the two 
oil recovery holes 10 of the discharge pipe 12 respec- 
tively, the positions of connection of the auxiliary pipes 
14a and 14b to the discharge pipe 12 are not limited to 
their lowermost portions but may be any positions so 
long as the connecting positions are in their lower por- 
tions. In addition, although the communicating ports, 
that is, the oil recovery holes 10 are provided by two in 
number for the two auxiliary pipes 14a and 14b in Fig. 1 , 
only one communication port may be provided for the 
two auxiliary pipes 14a and 14b. An electrically-driven 
flow control valve 22 for detecting the liquid level to 
thereby control the flow is attached in the low liquid-level 
auxiliary pipe 1 4b at a position a little before the connec- 
tion portion of the auxiliary pipe 14b to the discharge 
pipe 12. Although the electrically-driven flow control 
valve 22 is provided outside a cylindrical closed vessel 
13 so as to be easy in handling, it may be provided 
inside the cylindrical closed vessel 13. In addition, the 
oil recovery holes 10 may be disposed either inside or 
outside the closed vessel 13. In addition, the oil recov- 
ery holes 10, 10a and 10b are circular basically, but they 
are not always limited to be circular. 

Next, the operation will be described. Wet refriger- 
ant flows into the cylindrical closed vessel 13 from the 
suction pipe 1 1 , and liquid refrigerant and lubricating oil 
are collected. When the lubricating oil having low solu- 
bility into the refrigerant and having a specific gravity 
smaller than that of the liquid refrigerant is separated to 
float from the liquid refrigerant, or when a layer rich in 
the lubricating oil is collected in the upper layer portion 
and a layer rich in the liquid refrigerant is collected in the 
lower layer portion at a low temperature or the like even 
in the case of oil having high solubility into the refriger- 
ant, the floating oil is recovered from either the low liq- 
uid-level auxiliary pipe 14a or the high liquid-level 
auxiliary pipe 14b to thereby ensure the reliability of the 
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compressor, and prevent the compressor from being 
broken. 

The ratio of the flow of the liquid refrigerant to the 
flow of the refrigerator oil (lubricating oil) will be 
described. In such an auxiliary pipe acting as an oil s 
recovery pipe, the longer the oil recovery pipe is, the 
less refrigerator oil returns to the compressor (the more 
the liquid refrigerant is). Therefore, the oil recovery pipe 
is divided into the upper and the lower ones 14a and 
14b herein. 10 

Thus, in this embodiment, the two auxiliary pipes 
14a and 14b for high and low liquid levels are provided, 
and a desired one of the pipes may be used selectively 
in accordance with the liquid level. Therefore, in com- 
parison with the case where only one auxiliary pipe 75 
deals with any liquid level, it is possible to reduce the 
quantity of liquid refrigerant returning to the compressor 
even at the time of high liquid level. Accordingly, there is 
an effect that the necessary quantity of oil for the com- 
pressor can be ensured, and liquid compression due to 20 
excessive returning of the liquid refrigerant can be pre- 
vented. 



Embodiment 2 



25 



A second embodiment will be described with refer- 
ence to Fig. 2. In Fig. 2, an auxiliary pipe 14 provided 
with a plurality of oil recovery holes 10a is attached 
(communicates) to a discharge pipe 12 so as to commu- 
nicate therewith, and an electrically-driven flow control 30 
valve 22 for controlling the flow is attached to the auxil- 
iary pipe 1 4 which acts as an oil recovery pipe. Although 
the electrically-driven flow control valve 22 is provided 
outside a cylindrical closed vessel 13 so as to be easy 
in handling, it may be provided inside the cylindrical 35 
closed vessel 13. In addition, the auxiliary pipe 14 is sol- 
dered to be fixed with the discharge pipe 12 so that the 
auxiliary pipe is prevented from being broken by vibra- 
tions of the compressor or the like. 

In addition, a filter 23 for recovering foreign matters 40 
such as metal pieces or the like is attached to the suc- 
tion pipe 1 1 to prevent the oil recovery holes 1 0a and an 
oil recovery hole 10 from being blocked. 

Next, the operation will be described. Wet refriger- 
ant flows into the cylindrical closed vessel 13 from the 45 
suction pipe 1 1 , and liquid refrigerant and lubricating oil 
are collected in the vessel. When the lubricating oil is 
separated to float from the liquid refrigerant, the floating 
oil is recovered through any of the oil recovery holes 
10a. In this embodiment, the electrically-driven flow so 
control valve 22 is attached to the auxiliary pipe 14 and 
the opening thereof is made large to increase the 
capacity of recovering the oil and reduce the quantity of 
oil staying in the cylindrical closed vessel 13 to thereby 
ensure the quantity of oil required for the compressor in 55 
the condition where the compressor is driven at a high 
frequency so that the outflow of the oil from the com- 
pressor is increased at the start of the compressor or 



during the operation of the compressor with a high load, 
for example, when the internal pressure of the accumu- 
lator is so high that the density of the refrigerant sucked 
into the compressor becomes large to increase the load 
to the compressor. In the case where the compressor is 
operated at a low frequency for example at the time of 
driving with a low load, on the contrary, the opening of 
the electrically-driven flow control valve 22 is made 
small in order to suppress the quantity of returned liquid 
refrigerant to be as small as possible so long as the 
quantity of the oil necessary to be returned to the com- 
pressor is ensured, because the outflow of the oil from 
the compressor is low. Since the quantity of the lubricat- 
ing oil returned to the compressor can be controlled in 
this manner, it is possible to return the oil in accordance 
with the running conditions of the compressor, so that 
there is an effect to ensure the reliability of the compres- 
sor and prevent the compressor from being broken. 

Embodiment 3 



A third embodiment will be described with reference 
to Fig. 3. In Fig. 3. a suction pipe 1 1 is designed to have 
a double-pipe structure on the way, so that sucked 
refrigerant is branched to two directions, that is, to a 
refrigerant suction hole 11a opened in the upper side 
surface of the suction pipe 11, and to an double-pipe 
inner pipe 25. In addition, a plurality of oil recovery holes 
10a are provided in a double-pipe outer pipe 1 1b which 
acts as an oil recovery pipe of the suction pipe. The suc- 
tion pipe 1 1 and a discharge pipe 12 are connected to 
each other at their outer walls by soldering. At a portion 
lower than this connection portion, an oil reservoir ves- 
sel 26 is connected to the two pipes by soldering. 
Although the vessel 26 having an inverted-cup shape is 
shown in Fig. 3, by way of example, as oil reservoir 
means for circulating oil surely, it is not limited to this so 
long as it has an oil reservoir portion. By connecting the 
suction pipe 1 1 , the discharge pipe 1 2 and the oil reser- 
voir vessel 26 to each other, the respective parts are 
also fixed to a cylindrical closed vessel 13. Accordingly, 
special parts for fixation are not required, so that it is 
possible to reduce the number of parts, and simplify the 
manufacturing process. The lower portion of the suction 
pipe 1 1 is reduced so as to draw the lubricating oil into 
the oil reservoir vessel 26 by use of the dynamic pres- 
sure of the sucked refrigerant. The oil reservoir vessel 
26 has gas refrigerant vent holes 26a. and the dis- 
charge pipe 12 has an oil recovery hole 10. In addition, 
a filter is attached to the refrigerant suction pipe 1 1a so 
as to recover foreign matters such as metal pieces to 
thereby prevent oil recovery holes 10a and the oil recov- 
ery hole 10 from being blocked. 

Next, the operation will be described. The flow of 
wet refrigerant flowing into the cylindrical closed vessel 
13 from the suction pipe 11 is branched into two direc- 
tions, that is. to the suction hole 1 1a and to the double- 
pipe inner pipe 25. At this time, the ratio of the flow in 
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the suction hole 1 1 a to the flow in the double-pipe inner 
pipe 25 is designed so that the flow in the suction hole 
11a is larger than the latter. The flow into the double- 
pipe inner pipe 25 is reduced so that the oil surface 
formed in the oil reservoir vessel 26 is not waved exces- 5 
sively. In such a flow ratio, the minimum flow of lubricat- 
ing oil requirement to be drawn is sent into the oil 
reservoir vessel 26 by the dynamic pressure of the 
sucked refrigerant. This flow ratio is determined by the 
hole diameter of the suction hole 11a and the pipe diam- 70 
eter of the double-pipe inner pipe 25. 

When the lubricating oil is smaller in specific gravity 
than the liquid refrigerant so that the lubricating oil is 
separated to float from the liquid refrigerant, the oil and 
the liquid refrigerant in the oil recovery pipe 11b can be is 
drawn and recovered into the oil reservoir vessel 26 
surely, and the oil can be returned to the compressor 
surely. Thus, the reliability of the compressor can be 
ensured, and the compressor can be prevented from 
being broken. The diameter of the double-pipe inner 20 
pipe 25 is designed so as to be able to use enough 
dynamic pressure to introduce the oil in the double-pipe 
inner pipe 25 into the oil reservoir vessel 26. 

When the liquid refrigerant and the lubricating oil 
are collected in the cylindrical closed vessel 13, and the 25 
lubricating oil is smaller in specific gravity than the liquid 
refrigerant so that the lubricating oil is separated to float 
from the liquid refrigerant, the floating oil is drawn and 
recovered into the oil reservoir vessel 26 through any of 
the oil recovery holes 10a. The oil is drawn into the oil 30 
reservoir vessel 26 together with the liquid refrigerant 
and the gas refrigerant by the dynamic pressure of the 
sucked refrigerant flowing in the double-pipe inner pipe 
25. An oil layer is formed in the oil reservoir vessel 26, 
and surplus gas refrigerant is discharged into the cylin- 35 
drical closed vessel 13 through the gas refrigerant vent 
holes 26a. In addition, the gas refrigerant vent holes 
26a are disposed in the side portion of the oil reservoir 
vessel. As a result, the oil level is kept almost constant. 
The diameter of the hole 26a is made not smaller than 40 
the diameter of the inner pipe 25. Between the outlet of 
the double-pipe inner pipe 25 and the oil-surface form- 
ing height of the gas refrigerant vent holes 26a from the 
bottom surface of the cylindrical closed vessel 13, a cer- 
tain distance is provided so that waving of the oil surface 4S 
formed in the oil reservoir vessel 26 can be reduced to 
the lowest. As for the positional relationship between 
the gas refrigerant vent holes 26a and the oil recovery 
hole 10. the gas refrigerant vent holes 26a are disposed 
in positions higher than the oil recovery hole 10, so that so 
the oil is returned to the compressor through the oil 
recovery hole 10 from the oil layer formed in the oil res- 
ervoir vessel 26. With this structure, the flow of the oil 
returned to the compressor is increased, so that the reli- 
ability of the compressor can be ensured, and the com- ss 
pressor can be prevented from being broken. Then, the 
oil recovery hole 10 is disposed at a height near the 
lower portion of the oil reservoir vessel 26. 



Next, the manufacturing procedure will be 
described. First, the suction pipe 1 1 , the discharge pipe 
1 2 and the oil reservoir vessel 26 are connected to each 
other in advance so as to produce an integrated assem- 
bly. Next, this integrated assembly and a cylindrical 
closed vessel lower portion 13b are connected to each 
other, and thereafter the cylindrical closed vessel upper 
portion 13a is connected to the vessel lower portion 
13b. The cylindrical closed vessel upper and lower por- 
tions 13a and 13b are punched in advance. Since those 
parts integrated in advance can be assembled thus, it is 
possible to simplify the manufacturing process. 

Embodiment 4 

A fourth embodiment will be described with refer- 
ence to Fig. 4. In Fig. 4, a discharge pipe 12 and an aux- 
iliary pipe 14 acting as an oil recovery pipe are fixed to 
each other by soldering. A number of oil recovery holes 
10a are formed in the auxiliary pipe 14. This auxiliary 
pipe 14 is connected to a motor-driven pump 30, and 
returned from the motor-driven pump 30 into a cylindri- 
cal closed vessel 13 again. In addition, an oil reservoir 
vessel 26 is fixed to a cylindrical closed vessel lower 
portion 13b and the discharge pipe 12. An oil recovery 
hole 10 is provided in the discharge pipe 12. 

Next, the operation will be described. Wet refriger- 
ant flows into the cylindrical closed vessel 1 3 through 
the suction pipe 1 1 , and liquid refrigerant and lubricat- 
ing oil are collected in the vessel. When the lubricating 
oil is smaller in specific gravity than the liquid refrigerant 
so that the lubricating oil is separated to float from the 
liquid refrigerant, the floating oil is drawn and recovered 
into the oil reservoir vessel 26 through any of the oil 
recovery holes 10a. At this time, the motor-driven pump 
30 is driven to an extent that the oil can be recovered 
while the gas refrigerant in the auxiliary pipe 14 cannot 
be drawn into the oil reservoir vessel 26. Thus, the oil is 
drawn into the oil reservoir vessel 26 together with the 
liquid refrigerant. An oil layer is formed in the oil reser- 
voir vessel 26, and the oil is returned to the compressor 
through the oil recovery hole 10 to thereby ensure the 
reliability of the compressor and prevent the compres- 
sor from being broken. In addition, in this embodiment, 
since a motor-driven pump is used as a method of draw- 
ing the oil into the oil reservoir vessel 26, a stable oil 
layer can be always formed in the oil reservoir vessel 26 
regardless of the running conditions of the compressor 
and oil can be returned to the compressor stably. 

The cylindrical closed vessel 13 is illustrated, the 
closed vessel is not always to be cylindrical. In addition, 
the diameter of the oil reservoir hole provided in the oil 
recovery pipe is designed to be large enough to have no 
problem in processing. Although the gas refrigerant 
hardly enters the auxiliary pipe 14 from the closed ves- 
sel 13 and hence hardly collected in the oil reservoir 
vessel 26 in the above-mentioned structure, gas refrig- 
erant vent holes 26a may be provided to discharge the 
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gas refrigerant into the cylindrical closed vessel 13 if 
gas refrigerant should be collected in the oil reservoir 
vessel 26. 



Embodiment 5 

A fifth embodiment will be described with reference 
to Fig. 5. In Fig. 5, a shaft 44 supported at its upper and 
lower portions by bearings 45 penetrates the inside of 
an auxiliary pipe 14 acting as an oil recovery pipe. The 
auxiliary pipe 14 has a plurality of oil recovery holes 
1 0a. Blades 40 driven by the flow of refrigerant supplied 
from a suction pipe 1 1 or driven by use of a pressure dif- 
ference caused by the flow of refrigerant, and blades 41 
for recovering floating oil are attached to the upper and 
lower ends of the shaft 44. When the blades 40 is 
driven, the blades 41 is rotated to introduce the refriger- 
ant in the auxiliary pipe 1 4 into an oil reservoir vessel 26 
without using any external power. At this time, the 
blades 40 and 41 are designed to generate an enough 
driving force to draw a liquid mixture of the oil and the 
refrigerant in a condition that gas refrigerant can not be 
introduced into the oil reservoir vessel 26. In addition, 
the oil reservoir vessel 26 is fixed to a discharge pipe 
12, so that the oil collected in the oil reservoir vessel 26 
is recovered through an oil recovery hole 10. 

Next, the operation will be described. Wet refriger- 
ant flows into the cylindrical closed vessel 13 through 
the suction pipe 1 1 , and liquid refrigerant and lubricat- 
ing oil are collected in the vessel. When the lubricating 
oil is smaller in specific gravity than the liquid refrigerant 
so that the lubricating oil is separated to float from the 
liquid refrigerant, the floating oil is drawn and recovered 
into the oil reservoir vessel 26 through any of the oil 
recovery holes 10a. According to this recovery method, 
the blades 40 are driven to rotate the blades 41 , so that 
the refrigerant in the auxiliary pipe 14 is introduced into 
the oil reservoir vessel 26. In addition, the oil reservoir 
vessel 26 is fixed to the discharge pipe 12 so that the oil 
collected in the oil reservoir vessel 26 is recovered 
through the oil recovery hole 10 and returned to the 
compressor. An oil layer is formed in the oil reservoir 
vessel 26, and only the oil is returned to the compressor 
through the oil recovery hole 10 from the oil layer effi- 
ciently. Accordingly, the reliability of the compressor can 
be ensured and the compressor can be prevented from 
being broken. 

The present invention arranged as has been 
described therefore has the following effects. 

According to an aspect of the present invention, an 
accumulator comprises a closed vessel for storing a 
refrigerant circulating in a refrigerating cycle, a suction 
pipe for introducing the refrigerant into the closed ves- 
sel, a discharge pipe for discharging the refrigerant from 
the closed vessel, first and second oil recovery pipes 
held in the closed vessel and each having a plurality of 
oil recovery holes arranged in the vertical direction, and 
a communicating port through which the respective 



lower portions of the oil recovery pipes communicate 
with the discharge pipe. Accordingly, it is possible to 
reduce the quantity of liquid refrigerant returning to a 
compressor in comparison with the case of a single oil 
5 recovery pipe. The oil can be returned to the compres- 
sor by the quantity required for the compressor while the 
quantity of the liquid refrigerant returning to the com- 
pressor is reduced. It is therefore possible to ensure the 
reliability of the compressor, and prevent the compres- 
w sor from being broken. 

In addition, the first and second oil recovery pipes 
are provided in the vertical direction, and the positions 
of their oil recovery holes are made different. Accord- 
ingly it is possible to cope with any height of the liquid 
is level. 

Further, a control valve for controlling the flow of the 
oil to be returned to the compressor in accordance with 
the running conditions of the compressor is provided in 
one of the first and second oil recovery pipes having oil 
20 recovery holes are disposed lower than the other oil 
recovery pipe. Accordingly, it is possible to control the 
quantity of the liquid refrigerant to be returned to the 
compressor. 

Alternatively, according to another aspect of the 
25 present invention, an accumulator comprises a closed 
vessel for storing a refrigerant circulating in a refrigerat- 
ing cycle, a suction pipe for introducing the refrigerant 
into the closed vessel, a discharge pipe for discharging 
the refrigerant from the closed vessel, an oil recovery 
30 pipe held in the closed vessel and having a plurality of 
oil recovery holes in the vertical direction, a communi- 
cating port through which the lower portion of the oil 
recovery pipe communicates with the discharge pipe, 
and a control valve provided in the oil recovery pipe for 
35 controlling the flow of oil to be returned to a compressor 
in accordance with the running conditions of the com- 
pressor. Accordingly it is possible to control the flow of 
the oil to be returned to the compressor. It is therefore 
possible to ensure the reliability of the compressor, and 
40 prevent the compressor from being broken. 

Further, the control valve is controlled in accord- 
ance with the outflow of oil from the compressor. 
Accordingly, it is possible to control the quantity of the 
lubricating oil to be returned to the compressor in 
45 accordance with the running conditions of the compres- 
sor. 

Alternatively, according to a further aspect of the 
present invention, an accumulator comprises a closed 
vessel for storing a refrigerant circulating in a refrigerat- 
50 ing cycle, a suction pipe for introducing the refrigerant 
into the closed vessel, an oil reservoir communicatable 
with the closed vessel, an oil recovery pipe held in the 
oil reservoir for sucking the refrigerant in the closed ves- 
sel from a plurality of oil recovery holes provided in the 
55 vertical direction, and introducing the refrigerant into the 
oil reservoir, a discharge pipe provided in the closed 
vessel for discharging the refrigerant dispersed in the 
closed vessel, and having an oil recovery hole within the 
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oil reservoir. Accordingly, it is possible to recover the oil 
into the oil reservoir surely, and return the oil to the com- 
pressor 

Further, there is provided a driving means for suck- 
ing the refrigerant from the closed vessel through the oil 
recovery pipe and introducing the refrigerant to the oil 
reservoir. It is therefore possible to draw the oil into the 
oil reservoir to recover the oil surely, and return the oil to 
the compressor. 

In addition, the oil reservoir is disposed above the 
oil recovery hole of the discharge pipe, and has a hole 
communicating with the closed vessel. Accordingly, it is 
possible to discharge surplus gas refrigerant into the 
closed vessel. 

Being disposed outside the closed vessel, the driv- 
ing means is easy in handling. 

Since the driving means is driven by the flow of the 
refrigerant discharged from the suction pipe, external 
power is not necessary. 

Since the discharge pipe is provided with a filter for 
recovering foreign matters, it is possible to prevent the 
oil recovery pipe from being blocked. 

Claims 

1 . An accumulator comprising: 

a closed vessel for storing a refrigerant which 
circulates in a refrigerating cycle; 
a suction pipe for introducing said refrigerant 
into said closed vessel; 

a discharge pipe for discharging said refriger- 
ant from said closed vessel; 
first and second oil recovery pipes each of 
which is held in said closed vessel and has a 
plurality of oil recovery holes formed in a verti- 
cal direction; and 

at least one communicating port through which 
lower portions of said oil recovery pipes com- 
municate with said discharge pipe. 

2. An accumulator according to Claim 1 , wherein said 
first and second recovery pipes are provided so that 
said oil recovery holes of said first and second 
recovery pipes are located at respective different 
positions in said vertical direction. 

3. An accumulator according to Claim 2, further com- 
prising: 

a control valve, provided in said second oil 
recovery pipe, for controlling flow quantity of oil 
to be returned to a compressor in accordance 
with running conditions of said compressor, 
said second oil recovery pipe having an oil 
recovery hole located at the lowest position in 
said vertical direction among all of said oil 
recovery holes of said first and second recov- 



ery pipes. 

4. An accumulator comprising: 

5 a closed vessel for storing a refrigerant which 

circulates in a refrigerating cycle; 
a suction pipe for introducing said refrigerant 
into said closed vessel; 

a discharge pipe for discharging said refriger- 

10 ant from said closed vessel; 

an oil recovery pipe held in said closed vessel 
and having a plurality of oil recovery holes 
formed in a vertical direction; 
a communicating port through which a lower 

15 portion of said oil recovery pipe communicates 

with said discharge pipe; and 
a control valve, provided in said oil recovery 
pipe, for controlling flow quantity of oil to be 
returned to a compressor in accordance with 

20 running conditions of said compressor. 

5. An accumulator according to Claim 4, wherein said 
control valve is controlled in accordance with flow 
quantity of oil discharged from said compressor. 

25 

6. An accumulator comprising: 

a closed vessel for storing a refrigerant which 
circulates in a refrigerating cycle; 
30 a suction pipe for introducing said refrigerant 

into said closed vessel; 

an oil reservoir provided at a lower portion of 
said closed vessel and within said closed ves- 
sel so that an lower portion of said oil reservoir 

35 can communicate with said closed vessel; 

an oil recovery pipe held in said oil reservoir for 
sucking said refrigerant out of said closed ves- 
sel through a plurality of oil recovery holes 
formed in a vertical direction, and introducing 

40 said refrigerant into said oil reservoir; 

a discharge pipe fixed in said closed vessel for 
discharging said refrigerant dispersed in said 
closed vessel, said discharge pipe having an 
oil recovery hole located within said oil reser- 

45 voir. 

7. An accumulator according to Claim 6, further com- 
prising: 

so driving means for sucking said refrigerant out 

of said closed vessel through said oil recovery 
pipe and introducing said refrigerant to said oil 
reservoir. 

55 8. An accumulator according to Claim 6 or 7, wherein 
said oil reservoir has a hole that is located at an 
upper position in said vertical direction relative to 
said oil recovery hole of said discharge pipe, and 
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that communicates with said closed vessel. 

9. An accumulator according to Claim 7, wherein said 
driving means is provided outside said closed ves- 
sel. 

10. An accumulator according to Claim 7 or 9, wherein 
said driving means is driven by flow of said refriger- 
ant discharged from said suction pipe. 

1 1. An accumulator according to any one of Claims 1 -7, 
and 9, wherein said discharge pipe is provided with 
a filter for recovering foreign matters. 

12. An accumulator comprising: 

a closed vessel for storing a refrigerant which 
circulates in a refrigerating cycle; 
a suction pipe for introducing said refrigerant 
into said closed vessel; 

a discharge pipe for discharging said refriger- 
ant from said closed vessel; 
a first oil recovery pipe held in said closed ves- 
sel and generally separated from said dis- 
charge pipe; 

a plurality of oil recovery holes provided in said 
oil recovery pipe and arranged in a vertical 
direction so that oil accumulated at varying ver- 
tical position within said closed vessel can be 
introduced into said oil recovery pipe; and 
means for introducing said oil from said oil 
recovery pipe into said discharge pipe. 

13. An accumulator according to claim 12, wherein said 
means includes a communicating port through 
which a lower portion of said oil recovery pipe com- 
municates with said discharge pipe. 

14. An accumulator according to claim 12, further com- 
prising a second oil recovery pipe having a plurality 
of second oil recovery holes arranged in said verti- 
cal direction, wherein said first and second oil 
recovery holes are located at respective different 
positions in said vertical direction. 



sel; 

a hole formed in said discharge pipe and 
located within said oil reservoir; and 
a pump for introducing said oil from said oil 
recovery pipe to said oil reservoir. 



w 



15 



30 



35 



40 



15. An accumulator according to claim 12, wherein said 
means includes: 

an oil reservoir provided within said closed ves- 
sel so as to communicate with said oil recovery so 
pipe; and 

a hole formed in said discharge pipe and 
located within said oil reservoir. 



1 6. An accumulator according to claim 1 2, wherein said 55 
means includes: 

an oil reservoir provided within said closed ves- 
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